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QUESTION 1 [15]  
 
   
1.1 Identify the palindrome in the following sequence:      (1) 
 
5’ CGAATTCGGATCCGAAGT 3’ 
                                                       
1.2 Design 10-mer (bp) primers to amplify the entire DNA fragment below:                          (2) 
 
        1 tgcacccccc tggctctgtc tgatctgttc aagaccatcc cttcacagca tgagcgagca 
       61 cagcttcgag gccccgccac agccgtttac ggtcgacttt gctccccaca tcgaggatct 
      121 ccaccgccgt ctcgacaatg cgcgctggcc gacgcaagag attgtccccg tcgacgtgtc 
      181 cgagacggag catcacaacg cgttcggact cgggatgggc ccgcagctca accttatgaa 
      241 ggagctcgcc aacggctggc gcgcgttcga ccagtcggcg ctccaggacc acctcaacag 
      301 cttcaacaac tggaaggtcg agatcgaggg attgtcgatc cacttcctcc accatcgctc 
      361 gacgcgcgcc ggcgctctcc cgctcatcct gtgccatggc tggcccggcg ggtaccacga 
 
1.3 Interpret the significance of the following standard curve:       (2)   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1.4 The following diagram represents a cloning reaction.  What possible problems can occur 
and what precautions should be taken to avoid these. (4)  
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1.5 Why would the use of (i) phagemids, (ii) cosmids and (iii) M13 phage vectors be preferred 
over plasmids?  (3) 
 
1.6 Distinguish between a Northern, Southern and colony hybridization.  (3) 
 
 
 
QUESTION 2   [20]               [16] 
 
 
2.1 Draw and appropriately label a DNA melting curve.   (2) 
 
2.2 There are 3 major DNA polymerases in prokaryotes (pol I, II and III) and eukaryotes (α, δ 
and ε).  Discuss in which of the stages of replication they play a role based on their 
properties.        (12) 
 
2.3 Discuss how RNA primers are removed during (i) prokaryotic and (ii) eukaryotic replication.  
  (6) 
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QUESTION 3          [21] 
 
3.1 Which two enzymes catalyze the direct reversal of DNA damage? Briefly describe the 
damage reversal mechanism for each enzyme.                                                                 (8) 
 
3.2 Discuss the mechanism by which replication mispairing (that has escaped repair by DNA 
polymerases) is corrected in E. coli.                                                                                    (8) 
 
3.3 Discuss the SOS response in E. coli, including all the proteins involved.            (5)     
 
 
 
QUESTION 4                 [20] 
 
4.1  Define the Wobble hypothesis.   .    .      (2) 
 
4.2 Briefly describe the two reactions of aminoacylation.           (3) 
 
4.3 Discuss the formation of the 30S initiation complex in prokaryotes.                (7) 
 
4.4 Briefly describe how the eukaryotic 40S ribosomal subunit locates the start codon.      (2)  
 
4.5 Discuss the three-stage reaction cycle of chain elongation during translation in prokaryotes. 
                   (6) 
 
                          
 
 
QUESTION 5                                                                                                                                 [14] 
 
5.1 The following statement is in incorrect. Rewrite the correct version.                                   (4) 
 “In E. coli transcription is initiated by the binding of the RNAP core enzyme to the Shine-
Delgarno sequence of the DNA coding strand which lies downstream of the initiation site.” 
 
5.2 What are the two elements of an intrinsic transcription terminator?                                   (2) 
 
 
5.3 What role is rho (ρ) factor thought to play in ρ-dependent transcription termination?        (1) 
 
 
5.4 Discuss the processes by which transcription is initiated in TATA-less eukaryotic promoters 
of structural genes.                   (3) 
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5.5 Use a diagram, or describe in words, the exon splicing reaction involving the lariat structure. 
                                                                                                                                                       (4) 
 
 
 
QUESTION 6                                                                                                                                 [10] 
 
 
6.1 Discuss “fine-tuning” of the trp operon with regard to the sequences found in the leader 
RNA, and how the level of tryptophan in the cell may or may not lead to attenuation. 
                   (10) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
